Behavioural responses of sea bass Dicentrarchus labrax were investigated after exposure to cadmium ions in laboratory-controlled conditions. The aim of this study was to discover whether environmental exposure to cadmium ions inactivates fish lateral line system neuromasts, and to determine the behavioural consequences of such a sensory blockage. For this, fish escape behaviour in response to an artificial water jet was recorded using a 25-frames s −1 analog video camera before and after cadmium exposure. Experimental set up was tested with fish whose lateral line system was artificially inactivated by antibiotics (gentamicin and streptomycin). Histological analyses with scanning electron microscopy showed antibiotic treatment destroyed lateral line system neuromasts. In addition, these fish did not respond to stimulations provoked by the water jet after antibiotic treatment. Fish escape behaviour was then recorded before and after cadmium exposure at two different concentrations. When fish were exposed to the first concentration of cadmium tested (0.5 μg l −1 , which represents the maximal cadmium concentration encountered in contaminated estuaries), no alteration in neuromast tissue was observed. In addition, before cadmium exposure, fish responded positively in 98.41 ± 4.95% of lateral line system stimulations (escape behaviour in response to the water jet). After cadmium exposure, no behavioural modification could be detected: the fish responded positively in 95.16 ± 9.79% of stimulations (χ 2 = 2.464, p = 0.116). In contrast, the high cadmium concentration used (5 μg l −1 , which represents 10 times the concentration occurring in highly polluted estuarine areas) involved severe neuromast tissue damage. Just after such cadmium exposure, fish showed only 41.67 ± 35.36% of positive responses to their lateral line system stimulations, while they responded positively in 95.93 ± 9.10% of stimulations under control conditions (χ 2 = 24.562, p < 0.0001). Their lateral line system neuromasts seemed to regenerate about 1 month after cadmium exposure. Associated with this regeneration, from the 21st day after cadmium exposure, their escape behaviour had recovered and was not significantly different from that recorded under control conditions (86.74 ± 20.82%, χ 2 = 2.876, p = 0.090). This study shows that although 5 μg l −1 cadmium is able to damage lateral line system neuromasts and causes fish behavioural alterations, fish exposed to 0.5 μg l −1 cadmium displayed neither tissue neuromast nor behavioural modification. 
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Behavioural responses of sea bass Dicentrarchus labrax were investigated after 29 exposure to cadmium ions in laboratory controlled conditions. The aim of this study was to 30 discover whether environmental exposure to cadmium ions inactivates fish lateral line system 31 neuromasts, and to determine the behavioural consequences of such a sensory blockage. For 32 this, fish escape behaviour in response to an artificial water jet was recorded using a 25-33 frames.s -1 analog video camera before and after cadmium exposure. Experimental set up was 34 tested with fish whose lateral line system was artificially inactivated by antibiotics 35 (gentamicin and streptomycin). Histological analyses with scanning electron microscopy 36 showed antibiotic treatment destroyed lateral line system neuromasts. In addition, these fish 37 did not respond to stimulations provoked by the water jet after antibiotic treatment. study shows that although 5 µg.l -1 cadmium is able to damage lateral line system neuromasts 55 and causes fish behavioural alterations, fish exposed to 0.5 µg.l -1 cadmium displayed neither 56 tissue neuromast nor behavioural modification.
Introduction
63
In fish, lateral line system is involved in many behavioural events such as predator 64 and prey detection (Hoekstra and Janssen, 1986; Montgomery, 1989 Coombs et al., 2001 ). This action of gentamicin is reversible at low concentration (Wersäll 92 and Flock, 1964) whereas at high concentration, the effects induced by this antibiotic lead to 93 cell death (Kaus, 1987; Richardson and Russel, 1991 The tissue status of sea bass lateral line system neuromasts was observed 48 hours 368 and one month after exposure to 5 µg.l -1 cadmium. Figure 6 illustrates the tissue status of both 369 types of lateral line system neuromasts of the control fish and of fish after cadmium exposure.
370
In control fish, both types of neuromasts had intact sensory maculae: hair bundles of 371 subjacent hair cells were well developed ( fig. 6 A, B) . On the 24 observed scales from the 372 control fish, the average number of superficial neuromasts was of 0.79 ± 0.98 % (n = 19) and 373 1.00 ± 0.00 % (n = 7) canal neuromasts per scale. In contrast, on the 30 scales observed 48 374 hours after cadmium exposure, all superficial and canal neuromasts were entirely destroyed: 375 no hair bundles were seen on the sensory maculae ( fig. 6 C, D) . In addition, the average 376 number of both types of neuromasts on these scales was relatively low: 0.58 ± 0.69 % (n = organisation were similar to those observed in control fish.
454
The stimulation system adjusted in this study was thus really specific to the lateral 455 line system, since the inactivation of this sensory system resulted in a non-response of fish to 456 the water jet. In addition, a restoration of their escape behaviour was observed after one 457 month, the time needed for the regeneration of both types of lateral line system neuromasts.
458
The alteration of fish mechanosensory abilities by metal ions has been reviewed by control fish: although this difference was not significant for superficial neuromasts, it was 486 highly significant for canal neuromasts. As suggested by Verbost et al. (1987 Verbost et al. ( , 1988 compromised. Yet, the sea bass lateral line system possesses a great regenerative potential. Positive response percentages (P k , in %)
